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FORMING METHOD FOR FUEL ELECTRODE OF SOLID ELECTROLYTIC 
FUEL CELL 

5-174836 (A) (43) 13.7.1993 (19) JP 

ADPl. No. 3-354449 (22) 20.12.1991 
TONEN CORP(l) (72) ATSUSHI TSUN0DA(2) 
Int. Ci*. H01M4/88 



'flRpOSE; To maintain conductive performance even if nickel quantity considerably 
decreases compared to ceramics quantity by facilitating the production of a green 
sheet without separating nickel from ceramics caused by a difference in specific grav- 
^ ity, totally uniforming the compositions of a formed electrode, and by readily 

fusing and joining nickel-coated ceramics particulates, themselves, with nickel, itself, 
having features of mutual contact and high surface solubility in forming an electrode. 
CONSTITUTION: A fuel electrode is formed by laminating a green sheet for forming 
a solid electrolyte and a nickel-coated ceramics particulates-containing green sheet 
for forming an electrode and by burning the resulting laminated compact and by 
then applying monoblock sintering to the laminated compact. In this lamination, a 
green sheet for forming an air electrode may be laminated, if necessary. This integrates 
the fuel electrode with a solid electrolytic plate and simply and efficiently incorporates 
the fuel electrode into a fuel cell. In this case, there is no development of damage 
or destruction due to thermal stress caused by other materials. In addition, conductivity 
is improved and superior gas permeability, electrochemical reaction, and conductivity 
are available. 



(54) FUEL ELECTRODE MATERIAL AND FUEL ELECTRODE FOR SOLID 

ELECTROLYTIC TYPE FUEL CELL 
(U) 5-174837 (A) (43) 13.7.1993 (19) JP 

(21) Appl. No. 3-355143 (22) 20.12.1991 
(71) FUJIKURA LTD (72) MASAKATSU NAGATA(3) 
(51) Int. CI*. H01M4/88,C01G25/D2,C01G53/04 

PURPOSE: To provide a fuel electrode material and a fuel electrode which can 
improve power generation performance. 

CONSTITUTION; An outer layer 3 consisting of nickel or nickel oxide is provided 
on the outer periphery of a core 2 mainly consisting of zirconia to form a 
material 1 for fuel electrode. The particulates of the material 1 for fuel elec- 
trode are thermally sprayed at and stuck on the surface of a solid electrolyte 
5 to form a fuel electrode 4. Thus, conductivity and activity are improved 
and, in addition, coagulation and sintering at the fuel electrode is prevented, 
and the high performance of a cell is provided. 





(54) CATALYST SUPPORT STRUCTURE AND FUEL CELL ELECTRODE USING 

CATALYST SUPPORT STRUCTURE AND FUEL CELL 
(U) 5-174838 (A) (43) 13.7.1993 (19) JP 

(21) Appl. No. 3-344423 (22) 26.12.1991 

(71) MATSUSHITA ELECTRIC IND CO LTD (72) SHIGEO K0ND0(2) 
(51) Int. CP. H01M4/94,H01M8/02 

PURPOSE: To provide a fuel cell which is excellent in discharge performance 
by previously forming a metal oxide layer on the surface of a support base 
material in supporting an electrode catalyst and then by forming a platinum 
group layer to form a catalyst having less deterioration and by forming the 
electrode of a fuel cell by means of catalyst formed by the above method. 

CONSTITUTION: A metal oxide layer 2 is formed around a catalyst support 
base material 1. A platinum group layer 3 is supported on the periphery of 
the metal oxide layer 2. The metal oxide layer 2 is formed by thermal decompo- 
sition method. The support structure of a platinum group catalyst having a 
large catalyst specific surface area is made by soaking the metal oxide layer 
in the chloride solution of the platinum group layer. 
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(57)Abstract: 

PURPOSE: To maintain conductive performance even if nickel quantity considerably decreases compared to ceramics 
quantity by facilitating the production of a green sheet without separating nickel from ceramics caused by a difference 
in specific gravity, and by totally uniforming the compositions of a formed electrode, and by readily fusing and Joining 
nickel-coated ceramics particulates, themselves, with nickel, itself, having features of mutual contact and high surface 
solubility in forming an electrode. 

CONSTITUTION: A fuel electrode is formed by laminating a green sheet for forming a solid electrolyte and a 
nickel-coated ceramics particulates— containing green sheet for forming an electrode and by burning the resulting 
laminated compact and by then applying monoblock sintering to the laminated compact. In this lamination, a green 
sheet for forming an air electrode may be laminated, if necessary. This integrates the fuel electrode with a solid 
electrolytic plate and simply and efficiently incorporates the fuel electrode into a fuel cell. In this case, there is no 
development of damage or destruction due to thermal stress caused by other materials. In addition, conductivity is 
improved and superior gas permeability, electrochemical reaction, and conductivity are available. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



1 /2 



99/05/28 15:38 



Searching PAJ 



http://www2jpdljpo-miti,gojpZdfcwveb/connecter/guest/DBPquery/ENGDB/wdispaj 



Copyright (C); 1998 Japanese Patent Office 



1 mm. 



2/2 



99/05/28 15:38 



mB:^W^^!f (JP) 



<l2)^iS!|f il^^S (A) 



If ig¥5- 174836 

(43)^^BIB ¥^5^ (1993) 7^133 



(51) Int. CI/ mm^ rrp^mm^^ fi . m^rm^mm 

H 0 1 M 4/88 T 



^aas* w*jg<Dfci {± 5 H) 



(21){J1JKS^ 


^Bi¥3 -354449 


(7l)HiMA 


390022998 










(22)taM0 


5p^3^ (1991) 12^200 




«M^^^fflE-';/*il T g 1#1^ 






(7i)mMA 


590000455 






















(72)fgHJ^ 










l$i*AfiaiP:«^#mTSSSiy|sg-T@3#l# 














(72)feBJ# 










«fimAraSI5;fe^lBTSSiiy|S3-T@3Sl-l- 



























(54) mm<D^m] m^vmm^mmm^mm<mm:^m 



(57) 

S3i:*>•^d:^,^±{c, mmm^m^ti, ii^tt^m^t 

t^^^s.y^T.t ii^it^X-jmtr Sct^^^i:{i^< 



1 

[0 00 1] 
[000 2] 

[0 0 0 3] ^h\^. mmm.^mmmmm>^^\^ 

[0 0 0 4] znh(Dmm^mm-r^<. mm^^ 
mmnm^mM^ tt-c v >s 3-49156-^^ 

IS) , 

[0 0 0 5] 40 
[0 0 0 6] *%0J(i, C®J;^i&:#tf(DT, mW&.i}^ 



^#BB¥5- 1 74836 

2 

[0 0 0 7] 

^;r«u «s^u -^j^^-yrscitt-cku. mil?: 

Bt^^o'v ^T*^BJ fe^-r {iS-p 

[0 0 0 8] -r^c*3*,. mmmm^mw 

U — viV— hi:, -b 7 5 ^y T.jKf^'tO^ai**— ■!r>'VT- 
[0 0 0 9] *f§H^lC*3V>T. ^yj— hfi. ^ 

[0 0 10] *|gi3at^fflv^s-tr^5>yi:77>i&?{i#{;$ij 
[0 0 1 1] -t7^^yi5';^;fe?cD)Kfi{i. am 5 

~7 0Atm, ^*U<{il 0~5 0 AtmCD^IlT'JltitV 
^?L*t{gT$-ti:5 U 7 0 m m^:® i:m^^b 

[0 0 12] Z<D^Z^S.y^7.m.^t=-y^Jl^il(D{$m 
m-B^ 5:5-10:90, ilf*L<fia»lfc 
T'70 : 30~30 : 7 0cD|EllflT'31{*HSo CtDfiJ^ 

*>'i 0 : 9 oM^X'tt.mMtm(DnmwMmtt(Dm(D 
[0 0 13] ±ia^>y'^>>pij[a-b7 5'yi^j?.!Kt7-cDyij 



(3) 



!1$B1^5- 1 748 3 6 



[0 0 14] ^im^/^-^ >-sr-t LTfi, mxii^iiv e 

'f^3~3 0a»% it?*U<{i5~2 0a»%CO|5liT- 

[0 0 15] */c. osmmtLxtx mxuy^jmzf 

[0 0 16] S/c, j§^fiJi:UT{i. 

[0 0 17] */c. x^^0J{CiBv>T{i. -y^jmm^ 

[0 0 18] ±ami^mmmBimmnt. mm-f:^> 

y h V 7gS:S'fb:>';l'n^T (Y S Z) . tlJVt/T^M'it 
V)V-i:^7 (CSZ) ©cfcd^^^'fbS'Vl/n^T^, d 

[0 0 19] z.i^hoy^'^^j-iy-y—YaymMm^o) 
U - h *^ S 2 * 6 V 

2 mmmm^i:immmm ^m^x-y j - ]<mts.Mm 

[0 0 2 0] 4^feBJ;&?Stcfc'v>T{i, Elf*:tt6¥Sfl^fii<^ 
- y->- K ±{^, ^ -y -ir^l/^S-t ^ 5 -y ^ 

[0 0 2 1] i/c, :mmismzn\^x\i^ mm^z\t^ 



ft?Mc0 2®$:-#:{cMiigLybt>cDT-{i. ;^y-h'tt$:ig 

[0 0 2 2] j^AT. m^mmwmnm<Di'pm^miz'D 

[0 0 2 3] -ty^l/-a?{i. [il#:«®PStR©*5^J; l 

mmm-^nx^^^^o 

[0 0 2 4] ^cDJ:oiz. -b/'^k-^fil^i-S^-t;!/ 

(DMiim^mmsizmmr^ ttt,iz^ mmizimw^. 

o^^t -t S :i i: *JT' t So 
[0 0 2 5] •ty■^^-^&tr^s§?^S{c/gv^s±aa#-stg 

7)Vtl V ±m^m&tfC o , N i , F e . Z n ^cDfl&# 
«1?fe-t ^ 5 -y ^m^^f^^i: ifl^±Ma^l:^i3 

40 i)^\ihH, Z(D—y^JVm^^tLX(i, Ni - Cr 
Ni-Cr-Fe Jh-a^. Ni - Cr-Mo|^ 
Ni - Cr - Mo -Co5^^^, Ni - Cr - M 
o - FeJ^^^^W */cP/^;uha^^i:UT{i, 
C o - C r 1^^^. Co-Cr-Fe C o - C 

r - WJ^^^. C o - C r - N i - W5^^^^i;*\ * 
fzWim^^t VXiX F e -N i - C rj^^^. F e - 
C r - N i m^^. F e - C r - N i - C oj^^^^i:* 

50 A. ^^b^-;^X j^-fb-^-r^, mtT-^m. 



(4) 

5 

[0 0 2 6] i>x±sj^^m^^m^^xmmmmmmm. 
[0 0 2 7] $t-r, ±.U'^')-yi^-vii^hmm>-&nt:L 

m^mn tn^erm) s ^ ii i u , #igccD^-b;W)^ h 

"torn, :&^m^:-b/■^^-^*€.v^{i^m^:^ig^« 
[0028] ^ UTM-^iiT ibn/c^i&-t^t3*>i«« 

[0 0 2 9] 

\mMX":>^m-^i> J: ^ ^ t li^j: < hcDf^ 

[0 0 3 0] :mm^'mzi^ ^mm.^ntzimwmi^ 

[0 0 3 1] 



1#BH¥5- 1 74 8 36 

6 

[0 0 3 2] mmm 

{.^amm m) 1 0 oaftgPf^^u, ^^'u tf-.'v 

Zf^=,-)\, 6 5 0 SffiSP ?: 

5 0X5 0X0. 4inmCD®<^« 

[003 3] Ctxi: {±S!|{;> ^ >^ V-V V^(D 
Lao . » Sro . I MnOa (5pi^MS5Mm) 

$:ftJ?&U Ki^'^^-T/U-h'jSt^i'JSOxSOxO. 

[0 0 3 4] -IS. mm^^ i^Wi^tz'^'&iti/JVU- 

»ifc=7 0/3 0) 5:±iai:IflIl;/W>i5r-^i:ig^ 
LT'^-7.h$:{'^/55cU H^i5?-yi/-K?*{^J;U 5 0 
X 5 0 X 0 . 3 mmomMWM^fim'^V — h 5: 

[0 0 3 5] cnCp^U->i^-h5:®i?K«^:^*^T- 
*S^*t«<ii:S^«:a«U 5 0 X 5 0 mmtDiE:&ff^ 

[0 0 3 6] mz. mmp^imu s^h^t, in 
51 tii< mmiz ck fj 1 5 0 0 'c^x-m^u 3 g^i^s^ 
[0 0 3 7] TXiz. 3Sim*i'^Jio)m^mmMmmm 

«WiN i Jf^m^^McD 5 0X50X5 mmCDJE^m 

[0 0 3 8] ±u3mm^m^i^tmm^^^'tm^3 

*Si^8 0 0'CcD:^*7;^-^-7. h?::f^^f UT;^'7>iitihffli: 
[0 0 3 9] :LoLX$mi^ftWl9HZPin^7JVS.±m 

[0 0 4 0] ccDj; ^ {cUT:^^U;^c^v:^«-/lk$:i;ii^U 
/c„ -r^^D*,, Sra^^fj 1 5 0'c*T'{irc/^T-/;n^ 

U, 1 5 0'C*»t> 3 0 0'C*T'{i5°C/^i-T'#?aU 
^7.^-7. h©j®«$:R^*U;^c 3 0 0'CJiA±T'{i, 

ijfj 5 °c/^i-T- 1 0 0 0 °c it'^ra U /c, 

[0 0 4 1] z(D^oizLxnhnfzmMW\k^i 0 0 



(5) 



mW5-l 7 4 8 3 6 



J?f£U §m^^mi^tz, ilJK®E{il. 2 8 V, 

y i^iSnfi 3 8 mfi. if:z.i7u:x u -i^^ fi7j<^<D 0 . i 

[0 0 4 2} z(DwmwM-mBm. mm^m ^ 
m. 1 i^i^-to 

[0 04 3] 

mi] 





E CV) 


« 


2t (A) 


1 . 


2 S 


0 




1 . 


I 0 


0 . 


3 3 


1 ■ 


0 0 


0 . 


9 2 


0 . 


8 0 


3 . 


I 5 


0 . 


G 0 


5 . 


7 0 



8 



2 8 V, ;t-^>vi^igf)i;{i5 8 m 
n, ;^':^i^D^U-i:7{i7j<^fDO. 1 %Ji<,TT'*-:j/c, 

[0 0 4 5] ^coffim^sjjfE-SEfKH'i mmmfk) ^ 

[0 04 6] 
[|S2] 





E CV) 


« 


« (A) 




2 8 


0 




I . 


1 0 


0 . 


2 4 


1 . 


0 0 


0 . 


6 0 


0. 


a 0 


2 . 


t 0 


0 . 


6 0 


3 . 


8 5 



[0 0 4 4] itmii 
mi 5 A mCDN i BMt splSiKfi 5 0 At m^^^'fb^/VV' 



it3EmAMSI5;^#PiTISSS'^|ag-Tg 3# l 



